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(54) DRIVER CIRCUIT FOR DISPLAY DEVICEAND DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the driver circuit of a display device capable of generating 
complementary clock signals whose phase deviations are small. 

CONSTITUTION: The X driver of a liquid crystal display module is constituted of an 
analog switch and a shift register 15. Plural shift registers SR1 to SRm connected in 
series are provided in the shift register 15. Inverter circuits 19 are provided in 
respective shift registers SR1 to SRm and clock signals having opposite phases the 
inverses of CK1 are generated from a clock signal having a positive phase CK1 by 
inverter circuits 19. Thenrespective shift registers SR1 to SRm perform the ON/OFF 
controls of the analog switch based on the clock signal of the positive phase CK1 and 
the generated clock signals having the opposite phases the inverses of CK1. 



CLAIMS 



[Claim(s)] 

[Claim 1]A driver circuit of a display which inputs only a clock signal of a non-inverter 
among complementary clock signalsand generated a clock signal of an opposite phase 



based on a clock signal of the non-inverter in a driver circuit of a display provided 
with a shift registers group which operates based on a complementary clock signal. 
[Claim 2]In a driver circuit of a display which inputs a picture signalsamples the image 
data by a sampling transistor group by which on-off control is carried out in a shift 
registers group which operates based on a clock signal of a non-inverter and an 
opposite phasetransmits to a pixel celland displays a picture of a picture signalA clock 
signal of a non-inverter which inputted a clock signal of said non-inverterand provided 
an inverter circuit which generates a clock signal of an opposite phase based on a 
clock signal of the non-inverter in [ at least one or more ] a driver circuitand said 
shift registers group inputtedA driver circuit of a display it was made to operate 
based on a clock signal of an opposite phase generated by inverter circuit. 
[Claim 3]A driver circuit of the display according to claim 2 which said inverter circuit 
received for two or more blocks of every which consist of two or more shift registers 
which constitute said shift registers groupand was providedrespectively. 
[Claim 4]A driver circuit of a display which said inverter circuit established in a shift 
register which constitutes said shift registers grouprespectively. 
[Claim 5]In a driver circuit of a display which inputs image datasamples the image 
data by a sampling transistor group by which on-off control is carried out in a shift 
registers group which operates based on a clock signal of a non-inverter and an 
opposite phasetransmits to a pixel celland displays image dataAn inverting circuit 
which comprises an inverter circuit connected in parallel and an N-channel metal 
oxide semiconductor transistorinputs a clock signal of a non-inverterand the clock 
signal generates a clock signal of an opposite phaseand is outputtedlt comprises an 
inverter circuit connected in series and an N-channel metal oxide semiconductor 
transistorlnput a clock signal of a non-inverter and it has a complementary signal 
generating circuit which comprised a noninverting circuit which generates and outputs 
the clock signal and a clock signal in phaseEach shift register which constitutes said 
shift registers groupA driver circuit of a display which transmits a start pulse which 
inputted a clock signal of a non-inverter generated by said complementary signal 
generating circuit and an opposite phaserespectivelyand was inputted based on those 
clock signals one by oneand was made to carry out on-off control of said sampling 
transistor grouprespectively. 

[Claim 6]A driver circuit of the display according to claim 5 which establishes an input 
protection circuit which comprised a diode and resistance in said inverting circuit and 
a noninverting circuitrespectivelyand inputted a clock signal via the input protection 
circuit. 

[Claim 7] A display module which equipped any 1 paragraph of the claims 1~6 with a 
driver circuit of a display of a statementA display which was connected to the display 
moduleinputted a video signal from the exteriorgenerated a picture signal based on 
the video signaland a clock signal of a non-inverterand comprised a driving circuit 
part to output. 



[Claim 8]The display comprising according to claim 7: 

A synchronizing separator circuit which said driving circuit part inputs a video signal 
from the exteriorand separates a synchronized signal from the video signal. 
A timing controller which inputs a synchronized signal separated by said synchronizing 
separator circuitand generates timing signalssuch as a clock signal of a non- 
inverterbased on the synchronized signal. 

A video signal processing circuit which generates and outputs a picture signal from a 
video signal which inputted a video signal with which said synchronized signal was 
separatedinputted a timing signal generated by said timing controllerand was inputted 
based on the timing signal. 

[Claim 9]A driver circuit of a display constituted by thin film transistor to which a 
driver circuit of said display makes a polycrystalline silicon film an active layer in a 
driver circuit of a display given in any 1 paragraph of the claims 1-6. 
[Claim 10]A display in which a driver circuit of said display is constituted in the 
display according to claim 7 or 8 by thin film transistor which makes a polycrystalline 
silicon film an active layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the driver circuit of a displayand a 

display. 

[0002] 

[Description of the Prior Art]In recent yearsthe liquid crystal display (LCD;Liquid 
Crystal Display) of the active matrix system using a thin film transistor (TFT;Thin Film 
Transistor) attracts attention as a high definition display. 

[0003]A simple matrix system and an active matrix system are among dot-matrix LCD 
which displays at the point (dot) arranged at the matrix. A simple matrix system is a 
method which carries out the direct drive of the liquid crystal of each pixel cell 
arranged at the matrix from the outside synchronizing with a scanning signal. 
The picture element part (liquid crystal panel) which is an indicator of LCD comprises 
only an electrode and a liquid crystal. 

Thereforeif the number of scanning lines increasesthe driving time (duty) assigned to 
one pixel cell will decreaseand there is a fault that contrast falls. 
[0004]each pixel cell by which the active matrix system has been arranged on the 
other hand at the matrix — a pixel driver element (an active element.) accumulating a 
switch elementa pixel controlling elementand a signal storing element (pixel 
capacity)and making a kind of storage operation perform to each pixel cell — a liquid 



crystal — semi it is a method driven statically. That isa pixel driver element 

functions with a scanning signal as a switch with which an on-off state switches. And 
the video signal (a data signala status signal) sent is transmitted to the wiring (data 
line) inside LCD via a drive circuit (data driver) from the outside. The transmitted 
video signal (picture signal correctly separated from the video signal) is transmitted to 
a pixel cell via the pixel driver element in an ON stateand the drive of a liquid crystal 
is performed. Thenif a pixel driver element is turned offthe video signal impressed to 
the pixel cell is stored in a signal storing element in the state of an electric chargeand 
the drive of a liquid crystal will be succeedingly performed until a pixel driver element 
is turned on next. Thereforeeven if the driving time which the number of scanning 
lines increases and is assigned to one pixel cell decreasesthe drive of a liquid crystal 
is not influenced and contrast does not fall. Thereforeaccording to the active matrix 
systema high definition far display is attained compared with a simple matrix system. 
[0005]An active matrix system is divided roughly into a transistor type (3 terminal 
type) and a diode type (2 terminal type) by the difference in a pixel driver element. A 
transistor type is easy to compare with a diode typeand to make contrast and 
resolution highwhile manufacture is difficultand has the feature that high-definition 
LCD which is equal to CRT is realizable. Generally as a transistor type pixel driver 
elementTFT is used. 

[0006] Drawing 7 is a partial circuit diagram of a data driverand is a circuit diagram of 
the shift register 50. The shift register 50 comprises the two clocked inverter circuits 
51 and 52 and the inverter circuits 53respectively. As shown in drawing 8 the clocked 
inverter circuit 51 It comprises P channel MOS transistor (PMOS transistor) TP1 
connected with high potential side power source V DD in series between the low 
voltage side power sources VssTP2and N-channel metal oxide semiconductor 
transistor (NMOS transistor) TN1 and TN2. The input terminal A of the clocked 
inverter circuit 51 is a gate of PMOS transistor TPIand the input terminal B is a gate 
of NMOS transistor TN1. And if the clocked inverter circuit 51 inputs the signal of H 
level into the gate of PMOS transistor TP1 at the signal of L leveland the gate of 
NMOS transistor TN1It operates as an inverter circuit which consists of PMOS 
transistor TP2 and NMOS transistorTN2and the signal which reversed the input signal 
IN is outputted as the output signal OUT. 

[0007]The output terminal of the shift register 50 is connected to the gate of NMOS 
transistor 54 which is a sampling transistor. That isif clock signal CK and bar CK are 
inputted from the timing controller which is not illustratedthe shift register 50 will 
make NMOS transistor 54 one based on start pulse signal SP who inputted. The video 
signal transmitted to video line VL via the NMOS transistor 54 is supplied to a pixel 
cell. 

[0008]If following clock signal CK and bar CK are inputtedthe shift register 50 will 
transmit start pulse signal SP to the following shift register 50 while turning OFF 
NMOS transistor 54. 



[0009]Thereforebased on clock signal CK and bar CKNMOS transistor 54 is controlled 
by one one by one. And a video signal is supplied to a pixel cell via NMOS transistor 
54 controlled by the one. 

[0010]In recent yearsthe number of cells of the pixel cell array has increased in the 
LCD panel (what was 640x400 in the former is 1280x1024). Thereforethe number of 
NMOS transistor 54 for sampling a video signal at one horizontal period according to 
the increase in the number of cells of a pixel cell and the shift registers 50 
increasesand the frequency of clock signal CK and bar CK becomes high in 
connection with it. As a resultthe timing controller for generating high clock signal CK 
of frequency and bar CK is complicatedand a scale becomes large. Thena data driver 
is constituted for two or more seriesand the method of stopping the frequency of a 
clock signal is used. The partial circuit diagram of the driver is shown in drawing 9 . 
[001 1]To the shift register 61 of one series of a data driverclock signal CK1 and bar 
CK1 Clock signal CK3 and bar CK3 are supplied to the shift register 63 of three 
seriesand clock signal CK4 and bar CK4 are supplied for clock signal CK2 and bar 
CK2 to the shift register 64 of four series at the shift register 62 of two series. Each 
clock signal CKIbar CK1 - CK4and bar CK4 are the clock signals of a phase which is 
[ term ] different 1/8 roundrespectivelyand each shift registers 61-64 carry out on- 
off control of NMOS transistors 65-68 to order based on the clock signal. 
Thereforesince NMOS transistors 65-68 can be driven compared with the frequency 
which samples a video signal by clock signal CK1 of one eighth of frequencybar CK1 - 
CK4and bar CK4composition of an external clock generation circuit can be simplified. 
[0012] 

[Problem(s) to be Solved by the Invention]By the wayeach clock signal CKIbar CK1 - 
CK4and bar CK4 are generated by the timing controller driven on predetermined 
voltage (for example5V). And level conversion of each clock signal CK1 generatedbar 
CK1 - CK4and bar CK4 is carried out to voltage (for example18V) required to drive 
each pixel celland they are supplied. Howeverby letting a level conversion circuit 
passas shown in drawing 10t he phase of inversion clock signal bar CK1 may shift to 
clock signal CK1. While being transmitted from a timing controllerthe phase of non- 
inverter clock signal CK1 - CK4and negative phase clock signal bar CK1 - bar CK4 
may shift with the load of a transmission route. Since the phase shift in clock signal 
CK2bar CK2 - CK4and bar CK4 is the same as that of clock signal CK1 and bar 
CKIthe figure has been omitted. 

[001 3]Thereforeit is necessary to carry out a compensation design so that it may 
operate also in clock signal CK1 from which the phase shiftedbar CK1 - CK4and bar 
CK4and there is a problem that a circuit design is troublesomein the shift registers 
61-64. 

[0014]In the stage which generates each clock signal CKIbar CK1 - CK4and bar CK4 
in a timing controller. It is necessary to adjust so that the phase shift in the stage 
where advance beforehand the phase of one clock signalfor exampleclock signal bar 



CK1 - bar CK4or delay itand it is inputted into a shift register may decreaseand there 
is a problem that the composition of the circuit becomes complicated. 
[0015]This invention is made in order to solve the above-mentioned problemand it 
has the following purposes. 

1]The driver circuit of the possible display of generating a complementary clock signal 
with few phase shifts is provided. 

[0016]2]It has a driver circuit of the display which can generate a complementary 
clock signal with few phase shiftsand the display which can make a circuit design easy 
using such a driver circuit is provided. 

[001 7]3]The driver circuit of a highly efficient display is provided. 

4]A high definition display is provided. 

[0018] 

[Means for Solving the Problem]In a driver circuit of a display in which the invention 
according to claim 1 was provided with a shift registers group which operates based 
on a complementary clock signalOnly a clock signal of a non-inverter is inputted 
among complementary clock signalsand let it be the gist to have generated a clock 
signal of an opposite phase based on a clock signal of the non-inverter. 
[0019]The invention according to claim 2 inputs a clock signal of a non-inverterand an 
inverter circuit which generates a clock signal of an opposite phase based on a clock 
signal of the non-inverter is provided in [ at least one or more ] a driver circuitSaid 
shift registers group makes it the gist to have made it operate based on an inputted 
clock signal of a non-inverterand a clock signal of an opposite phase generated by 
inverter circuit. 

[0020]The invention according to claim 3 makes it the gist to have provided said 
inverter circuit for every block which consists of two or more shift registers which 
constitute said shift registers group. 

[0021 ]The invention according to claim 4 makes it the gist to have provided said 
inverter circuit in a shift register which constitutes said shift registers 
grouprespectively. An inverting circuit which the invention according to claim 5 
comprises an inverter circuit connected in parallel and an N-channel metal oxide 
semiconductor transistorand inputs a clock signal of a non-inverterand the clock 
signal generates a clock signal of an opposite phaseand is outputtedlt comprises an 
inverter circuit connected in series and an N-channel metal oxide semiconductor 
transistorlnput a clock signal of a non-inverter and it has an inversion signal 
generating circuit which comprised a noninverting circuit which generates and outputs 
the clock signal and a clock signal in phaseEach shift register which constitutes said 
shift registers groupLet it be the gist to transmit a start pulse which inputted a clock 
signal of a non-inverter generated by said inversion signal generating circuit and an 
opposite phaseand was inputted based on those clock signals one by oneand to have 
been made to carry out on-off control of said sampling transistor grouprespectively. 
[0022]The invention according to claim 6 establishes an input protection circuit which 



comprised a diode and resistance in said inverting circuit and a noninverting 
circuitrespectivelyand makes it the gist to have inputted a clock signal via the input 
protection circuit. 

[0023]A display module in which the invention according to claim 7 equipped any 1 
paragraph of the claims 1-6 with a driver circuit of a display of a statementLet it be 
the gist to be connected to the display moduleto input a video signalto generate 
image data and a clock signal of a non-inverter based on the video signaland to 
comprise a driving circuit part to output. 

[0024]In the display according to claim 7the invention according to claim 8 said driving 
circuit partA synchronizing separator circuit which inputs a video signal and separates 
a synchronized signal from the video signalA timing controller which inputs a 
synchronized signal separated by said synchronizing separator circuitand generates 
timing signalssuch as a clock signal of a non-inverterbased on the synchronized 
signalLet it be the gist to comprise a video signal processing circuit which generates 
and outputs image data from a video signal which inputted a video signal with which 
said synchronized signal was separatedinputted a timing signal generated by said 
timing controllerand was inputted based on the timing signal. 

[0025]The invention according to claim 9 makes it the gist for a driver circuit of said 
display to be constituted by thin film transistor which makes a polycrystalline silicon 
film an active layer in a driver circuit of a display given in any 1 paragraph of the 
claims 1-6. 

[0026]The invention according to claim 10 makes it the gist for a driver circuit of said 
display to be constituted by thin film transistor which makes a polycrystalline silicon 
film an active layer in the display according to claim 7 or 8. 

[0027]Thereforeaccording to the invention according to claim 1only a clock signal of a 
non-inverter is inputted among complementary clock signalsand a clock signal of an 
opposite phase is generated based on a clock signal of the non-inverter. 
[0028]According to the invention according to claim 2an inverter circuit inputs a clock 
signal of a non-inverterand generates a clock signal of an opposite phase based on a 
clock signal of the non-inverter. And each shift register operates based on an 
inputted clock signal of a non-inverterand a clock signal of an opposite phase 
generated by inverter circuit. 

[0029]According to the invention according to claim 3an inverter circuit is provided 
for every block with which an inverter circuit consists of two or more shift 
registersand a clock signal of an opposite phase is generated by the inverter circuit 
from a clock signal of a non-inverter. 

[0030]According to the invention according to claim 4an inverter circuit is provided 
for two or more shift registers of everyrespectivelyand a clock signal of an opposite 
phase is generated by the inverter circuit from a clock signal of a non-inverter. 
[0031] According to the invention according to claim San inversion signal generating 
circuit comprises an inverting circuit and a noninverting circuit. An inverting circuit 



comprises an inverter circuit connected in parallel and an N-channel metal oxide 
semiconductor transistorand inputs a clock signal of a non-inverterand the clock 
signal generates and outputs a clock signal of an opposite phase. A noninverting 
circuit comprises an inverter circuit connected in series and an N-channel metal 
oxide semiconductor transistorinputs a clock signal of a non-inverterand generates 
and outputs the clock signal and a clock signal in phase. A shift register transmits a 
start pulse which inputted a clock signal of a non-inverter generated by inversion 
signal generating circuit and an opposite phaseand was inputted based on those clock 
signals one by oneand carries out on-off control of the sampling transistor. 
[0032]According to the invention according to claim 6a clock signal is inputted into an 
inverting circuit and a noninverting circuit of an inversion signal generating circuit for 
an input protection circuit which comprised a diode and resistance via ****** and its 
input protection circuitrespectively. 

[0033]According to the invention according to claim 7a display comprises a display 
module and a driving circuit part. A driving circuit part inputs a video signaland 
generates and outputs a clock signal of image data and a non-inverter based on the 
video signal. A display module generates a clock signal of an opposite phase based on 
a clock signal of a non-inverter inputted from a driving circuit part. And a display 
module displays image data based on a clock signal of a non-inverter and an opposite 
phase. 

[0034]According to the invention according to claim 8in the display according to claim 
7a synchronizing separator circuita timing controllerand a video signal processing 
circuit are established in a driving circuit part. A synchronizing separator circuit 
inputs a video signal and separates a synchronized signal from the video signal. A 
timing controller inputs a synchronized signal separated by synchronizing separator 
circuitand generates timing signalssuch as a clock signal of a non-inverterbased on 
the synchronized signal. A video signal processing circuit generates and outputs 
image data from a video signal which inputted a video signal with which a 
synchronized signal was separatedinputted a timing signal generated by a timing 
controllerand was inputted based on the timing signal. 

[0035]In the invention according to claim 9mobility is large and a thin film transistor 
which makes a polycrystalline silicon film an active layer has high driving ability. 
Thereforea driver circuit of a display can be made highly efficient. 
[0036]ln the invention according to claim 10mobility is large and a thin film transistor 
which makes a polycrystalline silicon film an active layer has high driving ability. 
Thereforeit becomes possible to make a driver circuit of a display highly efficientand a 
display can be made into high definition. 
[0037] 

[Embodiment of the Invention]Hereafterone embodiment which materialized this 
invention is described according to a drawing. Drawing 2 is a block circuit diagram of 
active matrix system LCD of this embodiment. Active matrix system LCD comprises 



the driving circuit part 1 and the liquid crystal display module 2. 
[0038]The synchronizing separator circuit 3the timing controller 4the video signal 
processing circuit 5the power supply circuit 6and the drive circuits 7 and 8 are 
established in the driving circuit part 1. The synchronizing separator circuit 3 divides 
into a picture signal and a synchronized signal the video signal inputted from the 
outside. And the synchronizing separator circuit 3 outputs the separated picture 
signal to the video signal processing circuit Sand outputs a synchronized signal to the 
timing controller 4. 

[0039]Clock signal CK1 of a non-inverter - CK4the timing controller 4 inputs a 
synchronized signal and based on the synchronized signal[ required for a LCD drive ] 
The timing signal of start pulse signal SP1 - SP4etc. is generatedand it outputs to the 
liquid crystal display module 2 via the drive circuit 7. 

[0040]The video signal processing circuit 5 inputs a picture signal from the 
synchronizing separator circuit 3and amplifies the picture signal. The video signal 
processing circuit 5 inputs the timing signal outputted from the timing controller 4. 
And the amplified picture signal is changed into a waveform required for the drive of 
the liquid crystal display module 2 based on the inputted timing signaland the video 
signal processing circuit 5 outputs it to the liquid crystal display module 2 via the 
drive circuit 8. 

[0041 ]The power supply circuit 6 inputs an external powergenerates each circuits 3- 
57and 8 in the driving circuit part land voltage required for the liquid crystal display 
module 2and outputs them to each circuits 3-57and 8 and the liquid crystal display 
module 2. 

[0042]The liquid crystal display module 2 is a volume load inputand the drive circuits 
7 and 8 change into a signal (voltage) required for the drive of the liquid crystal 
display module 2 the signal inputtedrespectivelyand output it. 

[0043] Drawing 3 is a block circuit diagram of the liquid crystal display module 2. The 
pixel cell array 11the vertical drive circuit (Y driver) 12and the horizontal drive circuit 
(X driver) 13 are established in the liquid crystal display module 2. 
[0044]Each scanning lines (gate wire) G1-Gn and each data lines (drain wiring) D1- 
Dm (D1 — Di and Di+1 — Dm) are arranged at the pixel cell array (picture element 
part) 11. niand m are integers. Each scanning line Gn and each data line Dm intersect 
perpendicularlyrespectivelyand pixel GC is provided in the rectangular portion. And 
each scanning line Gn is connected to the Y driver (gate driver) 12and a scanning 
signal (gating signal) is impressed. Each data line Dm is connected to the X driver (a 
data drivera drain driver) 13and a picture signal is impressed. The circumference 
driving circuit part 101 is constituted by these drivers 12 and 13. And generally the 
liquid crystal display module 2 which formed either on the same substrate as the pixel 
cell array 11 at least among each drivers 12 and 13 is called driver integral-type 
(driver built-in) LCD. In driver integral-type LCDsince the wire length of each lines 
G1-GnD1 - Dm becomes shortit can become possible to make wiring resistance and 



wiring capacity smalland image quality can be raised. 

[0045]Pixel cell GC comprises TFT102 as a pixel driver elementa liquid crystal cell 
LCand auxiliary capacity CS. The gate of TFT102 is connected to the scanning line 
Gnand the drain of TFT102 is connected to data-line DmDm. And the display 
electrode (picture element electrode) and auxiliary capacity (storage capacitance or 
additional capacities) CS of liquid crystal cell LC are connected to the sauce of 
TFT102. Said signal storing element is constituted by this liquid crystal cell LC and 
auxiliary capacity CS. The voltage Vcom is impressed to the common electrode 
(electrode of the opposite hand of a display electrode) of liquid crystal cell LC. On the 
other handin auxiliary capacity CSconstant-voltage VR is impressed to the electrode 
of the opposite hand of the electrode of the side connected with the sauce of 
TFT102. The common electrode of this liquid crystal cell LC is the electrode which 
was common to all the pixel cell GC literally. And electric capacity is formed between 
the display electrode of liquid crystal cell LCand the common electrode. In auxiliary 
capacity CSthe electrode of the opposite hand of the electrode of the side connected 
with the sauce of TFT102 may be connected with the next scanning line. 
[0046]In pixel cell GC constituted in this wayif the scanning line Gn is made into 
positive voltage and positive voltage is impressed to the gate of TFT102TFT102 will 
become one. Thenthe electric capacity and auxiliary capacity CS of liquid crystal cell 
LC are charged with the picture signal impressed to the data line Dm. If the scanning 
line Gn is made into negative voltage and negative voltage is impressed to the gate of 
TFT102 on the contraryTFT102 will become off and the voltage currently impressed 
to the data line Dm at the time will be held by the electric capacity and auxiliary 
capacity CS of liquid crystal cell LC. Thusarbitrary picture signals can be made to 
hold to pixel cell GC by giving a picture signal to write in pixel cell GC to the data line 
Dmand controlling the voltage of the scanning line Gn. The transmissivity of liquid 
crystal cell LC changes according to the picture signal which the pixel cell GC 
holdsand a picture is displayed. 

[0047]Herea write characteristic and holding property are important as the 
characteristic of pixel cell GC. ******** [ that being required from a write 
characteristic can fully write in desired picture signal voltage in the unit time defined 
from the specification of the pixel cell array 1 1 to a signal storing element (liquid 
crystal cell LC and auxiliary capacity CS) ] — it is a point to say. Being required from 
holding property is the point whether only required time can hold the picture signal 
voltage once written in the signal storing element. 

[0048]Auxiliary capacity CS is provided in order to increase the electric capacity of a 
signal storing element and to raise a write characteristic and holding property. That 
isas for liquid crystal cell LCthere is a limit in increase of electric capacity on the 
structure. Thenthe insufficiency of the electric capacity of liquid crystal cell LC is 
compensated by auxiliary capacity CS. 

[0049]The Y driver 12 inputs a timing signal and driver voltagerespectively from the 



drive circuit 7 and the power supply circuit 6 of the driving circuit part land 
impresses a scanning signal (gating signal) to each scanning lines G1-Gn based on the 
timing signal. 

[0050]The X driver 13 comprises the analog switch 14 which consists of an N channel 
sampling transistor groupand the shift register 15 which carries out on-off control of 
the analog switch 14. The shift registers 15 are four shift registers groupsand clock 
signal CK1 - CK4and start pulse signal SP1 - SP4 are inputted into the shift registers 
group of each systemrespectively. And the shift register 15 operates based on clock 
signal CK1 - CK4 which were inputtedand start pulse signal SP1 - SP4and carries out 
on-off control of the analog switch 14. 

[0051]The picture signal sent via video line VL from the drive circuit 8 of the driving 
circuit part 1 is impressed to each data lines D1~Dm via the analog switch 14 
controlled by one with the shift register 15. 

[0052]Two or more shift register SR1 by which the shift registers group of one 
system was connected to series — SRi and SRi+1 — It is constituted by SRm. About 
the shift registers group of other three systemssince it is the same compositionthe 
figure has been omitted. 

[0053] Drawing 1 is a partial circuit diagram of the X driver 13and is a circuit diagram 
of N-channel metal oxide semiconductor transistor Ti and Ti+1 which constitutes the 
shift register SRiSRi+1and the analog switch 14. Each shift register SRi and SRi+1 
comprise the two clocked inverter circuits 16 and 17 and the two inverter circuits 18 
and 19respectively. As usualeach clocked inverter circuits 16 and 17 are constituted 
by PMOS transistorTP1TP2NMOS transistorTNIand TN2as shown in drawing 8 . 
[0054]It was connected to shift register SRi— 1 of the preceding paragraphand the 
input terminal of the clocked inverter circuit 16 which constitutes the shift register 
SRi has inputted start pulse signal SP1. The output terminal of the clocked inverter 
circuit 16 is connected to shift register SRi+1 of the next step via the inverter circuit 
18. The input terminal of the clocked inverter circuit 17 is connected to the output 
terminal of the inverter circuit 18and the output terminal of the clocked inverter 
circuit 17 is connected to the input terminal of the inverter circuit 18. 
[0055]Clock signal CK1 of the non-inverter is inputted into each shift register SRi 
and the inverter circuit 19 of SRi+1. And the inverter circuit 19 generates clock signal 
bar CK1 of the opposite phase which reversed clock signal CK1 of the non- 
inverterand outputs it to the clocked inverter circuits 16 and 17. 
[0056]And clock signal CK1 of a non-inverter is inputted into the input terminal A of 
the clocked inverter circuit 1 6 of the shift register SRiand the input terminal B of the 
clocked inverter circuit 17. The clock signal of clock signal bar CK1 of an opposite 
phase is inputted into the input terminal B of the clocked inverter circuit 1 6and the 
input terminal A of the clocked inverter circuit 17. 

[0057]On the other handclock signal CK1 of a non-inverter is inputted into the input 
terminal B of the clocked inverter circuit 16 of shift register SRi+1 and the input 



terminal A of the clocked inverter circuit 17. The clock signal of clock signal bar CK1 
of an opposite phase is inputted into the input terminal A of the clocked inverter 
circuit 16and the input terminal B of the clocked inverter circuit 17. 
[0058]That iseach shift register SRi and SRi+1 input clock signal CK1 of a non- 
inverterrespectivelyand they generate clock signal bar CK1 of an opposite phase from 
clock signal CK1 of the non-inverter. Each shift register SRi and SRi+1 operate based 
on clock signal CK1 of the inputted non-inverterand clock signal bar CK1 of the 
generated opposite phaseand they transmit start pulse signal SP1 to the following 
shift register in order. 

[0059]And the shift register SRi controls NMOS transistor Ti to one while latching 
start pulse signal SP1 inputted by the clocked inverter circuit 17 and the inverter 
circuit 18. Thenthe picture signal transmitted to video line VL is transmitted to the 
data line Di via NMOS transistor Ti controlled by one. 

[0060]Thereforeclock signal bar CK1 of the opposite phase generated by each shift 
register SRi and SRi+1 will be only in the part of the inverter circuit 19 to clock signal 
CK1 of a non-inverter. The delay by this inverter circuit 19 is small compared with 
the delay of clock signal bar CK1 of the conventional opposite phase - bar CK4. 
[0061]Clock signal bar CK1 of an opposite phase is overdue by the inverter circuit 
19and he does not follow it from clock signal CK1 of a non-inverter. Thereforesince 
the design of each shift register SRi and SRi+1 should just perform the compensation 
design to clock signal bar CK1 of the opposite phase which is overdue for a while to 
clock signal CK1 of a non-inverterit becomes easy to design it. 

[0062]The inverter circuit 19 is similarly formed about other shift register SR1 of the 
same series - SRmClock signal bar CK1 of an opposite phase is generated from clock 
signal CK1 of a non-inverterand on-off control of NMOS transistors T1-Tm is 
performed based on both clock signal CK1 and bar CK1. That isin each shift register 
SR1 - SRmclock signal bar CK1 of the opposite phase generated will be only in the 
part of the inverter circuit 1 9 to clock signal CK1 of a non-inverter. Thereforesince a 
compensation design can be similarly performed in each shift register SR1 - SRma 
design becomes easy. 

[0063]Also in shift register SR1 of other systems - SRmsince a compensation design 
can be similarly performed by generating clock signal bar CK2 of an opposite phase - 
bar CK4 by the inverter circuit 19a design becomes easy. 

[0064]While the circuit for generating clock signal bar CK1 of an opposite phase - bar 
CK4 in the driving circuit part 1 becomes unnecessarySince the circuit for performing 
level conversion to clock signal bar CK1 of an opposite phase - bar CK4 in the drive 
circuit 7 becomes unnecessarycircuitry can be simplified. Since only clock signal CK1 
of a non-inverter - CK4 are transmitted to the liquid crystal display module 2the 
number of the wiring which connects the driving circuit part 1 and the liquid crystal 
display module 2 can be lessened again. 

[0065]Thusaccording to this embodimentthe following operations and an effect can be 



acquired. 

** Form the inverter circuit 19 in each shift register SR1 - SRm which constitute the 
shift register 15 of the X driver 13respectively. Only clock signal CK1 of a non- 
inverter is supplied to each shift register SR1 - SRm. And the inverter circuit 19 
generates clock signal bar CK1 of an opposite phase from clock signal CK1 of a non- 
inverter. Shift register SR1 - SRm were made to carry out on-off control of NMOS 
transistor Ti by start pulse signal SP1 inputted based on clock signal CK1 of a non- 
inverterand clock signal bar CK1 of the generated opposite phase. 
[0066]As a resultsince delay of the phase of clock signal bar CK1 of the opposite 
phase to clock signal CK1 of a non-inverter can be made only into the part of the 
inverter circuit 19each shift register SR1 - the compensation design of SRm can be 
simplified. 

[0067]** The inverter circuit 19 which generates clock signal bar CK1 of an opposite 
phase was formed in each shift register SR1 - SRm. As a resultthe circuit for 
generating clock signal bar CK1 of an opposite phase within the driving circuit part 1 
and the circuit for changing into voltage required since the liquid crystal display 
module 2 is driven can be omittedand active matrix system LCD can be miniaturized. 
[0068]By the waydevelopment of TFT (henceforth the polycrystalline silicon TFT) 
which used for the active layer as TFT102 the polycrystalline silicon film formed on 
the transparent insulating substrate is furthered. 

[0069]There is an advantage that mobility is large and the polycrystalline silicon TFT 
has high driving ability compared with the thin film transistor (henceforth the 
amorphous silicon TFT) which used the amorphous silicon film for the active layer. 
Thereforethe polycrystalline silicon TFT can be used also as an element which 
constitutes a logic circuit not only as a pixel driver element. Thereforeif the 
polycrystalline silicon TFT is useddriver integral-type LCD can be obtained by 
unifying even not only the pixel cell array 1 1 but the circumference driving circuit part 
101 (the Y driver 12the X driver 13) arranged around it on the same board. That 
iseach MOS transistor which constitutes the inner device of each drivers 12 and 13 is 
formed with the polycrystalline silicon TFT. And polycrystalline silicon TFT102 as a 
pixel driver element arranged at the pixel cell array 11 and polycrystalline silicon 
TFT103 which constitute each drivers 12 and 13 are formed at the same process. 
[0070]Since [ that mobility is large ] the polycrystalline silicon TFT has high driving 
abilityif it constitutes each drivers 12 and 13 by polycrystalline silicon TFT103it can 
make each drivers 12 and 13 highly efficient. And if each drivers 12 and 13 become 
highly efficientthe image quality of LCD (liquid crystal display module 2) can be raised. 
[0071]The outline section of the liquid crystal display module 2 of this embodiment 
which takes transmission type composition by the driver integral type which used the 
planar type polycrystalline silicon TFT is shown in drawing 6 . The partial outline 
section of the pixel cell array 1 1 is shown in drawing 6 (a)the outline section of the 
wiring part between the pixel cell array 1 1 and each drivers 12 and 13 is shown in 



drawing 6 (b)and the outline section of each drivers 12 and 13 is shown in drawing 6 
(c). 

[0072]As shown in drawing 6 (a)between each transparent insulating substrate 201202 
which carries out for relativitythe liquid crystal layer 203 with which the liquid crystal 
was filled up is formed. The display electrode 204 of liquid crystal cell LC is formed in 
the transparent insulating substrate 201 the common electrode 205 of liquid crystal 
cell LC is formed in the transparent insulating substrate 202and each electrode 
204205 has countered on both sides of the liquid crystal layer 203. 
[0073]The polycrystalline silicon film 206 used as the active layer of polycrystalline 
silicon TFT102 is formed in the surface by the side of the liquid crystal layer 203 in 
the transparent insulating substrate 201. The gate dielectric film 207 is formed on the 
polycrystalline silicon film 206. On the gate dielectric film 207the gate electrode 208 
which constitutes the scanning line Gn is formed. The drain area 209 and the source 
region 210 are formed in the polycrystalline silicon film 206and polycrystalline silicon 
TFT102 is constituted. 

[0074]Auxiliary capacity CS is formed in the portion which adjoins polycrystalline 
silicon TFT102 in the transparent insulating substrate 201 at the same process 
simultaneously with creation of polycrystalline silicon TFT102. The storage electrode 
21 1 of auxiliary capacity CS is formed in the polycrystalline silicon film 206and is 
connected with the source region 210 of polycrystalline silicon TFT102. The dielectric 
film 212 is formed on the storage electrode 21 land the counterelectrode 213 of 
auxiliary capacity CS is formed on the dielectric film 212. The dielectric film 212 is on 
extension of the gate dielectric film 207and is formed at the same process by the 
gate dielectric film 207 and an identical configuration. The counterelectrode 213 is 
formed at the same process by the gate electrode 208 and an identical configuration. 
The insulator layer 219 is formed in the side attachment wall of the counterelectrode 
213 and the gate electrode 208and the insulator layer 214 is formed on the 
counterelectrode 213 and the gate electrode 208. The interlayer insulation film 215 is 
formed all over polycrystalline silicon TFT102 and auxiliary capacity CS. The source 
region 210 and the drain area 209 are connected to the source electrode 216 and the 
drain electrode 217 which constitutes the data line Dm via each contact hole formed 
in the interlayer insulation film 21 5respectively. The insulator layer 218 is formed all 
over the device containing the drain electrode 217 and the source electrode 216. The 
source electrode 216 is connected with the display electrode 204 via the contact hole 
formed in the insulator layer 218. Generally as construction material of the drain 
electrode 217 and the source electrode 216an aluminum containing alloy is 
usedandgenerally ITO (Indium Tin Oxide) is used as construction material of the 
display electrode 204. Generally a sputtering technique is used for formation of each 
electrode 204217218. 

[0075]Thusthe source region 210 and the display electrode 204 are connected via the 
source electrode 216 in order to take the ohmic contact of the source region 210 and 



the display electrode 204. That isif the source electrode 216 is excludeddirect 
continuation of the source region 210 which comprises the polycrystalline silicon film 
206and the display electrode 204 which comprises ITO will be carried out. The energy 
gap by band gap difference arisesand it becomes impossible as a resultto obtain good 
ohmic contact by the hetero-junction of the source region 210 and the display 
electrode 204. If the ohmic contact of the source region 210 and the display electrode 
204 cannot be takenthe picture signal impressed to the data line Dm will no longer be 
correctly written in pixel cell GCand the image quality of LCD will deteriorate. 
[0076] As shown in drawing 6 (b)on the transparent insulating substrate 201 the 
scanning line Gn or the data line Dm is formed via the insulator layer 21 Sand the 
insulator layer 218 is formed all over the device containing the wiring Gn and Dn. On 
the insulator layer 218the liquid crystal layer 203the common electrode 205and the 
transparent insulating substrate 202 are formed like the pixel cell array 1 1 . 
[0077]As shown in drawing 6 (c)planar type polycrystalline silicon TFT103 which 
constitutes each drivers 12 and 13 is formed in the surface by the side of the liquid 
crystal layer 203 in the transparent insulating substrate 201. Polycrystalline silicon 
TFT103 is formed at the same process simultaneously with creation of polycrystalline 
silicon TFT102. Polycrystalline silicon TFT102 and identical codes are attached about 
each member which constitutes polycrystalline silicon TFT103. The insulator layer 
218 is formed all over the device containing polycrystalline silicon TFT103. On the 
insulator layer 218the liquid crystal layer 203the common electrode 205and the 
transparent insulating substrate 202 are formed like the pixel cell array 1 1. 
[0078]By the waythere are the following in the formation method of the 
polycrystalline silicon film 206 used as the active layer of each polycrystalline silicon 
TFT102103. 

** How to form the polycrystalline silicon film 206 directly; use a CVD method or PVD. 
CVD methods include an ordinary pressure CVD methoda vacuum CVD 
methodplasma CVD methodan optical-pumping CVD methodetc. There are vacuum 
depositionEB (Electron Beam) vacuum depositionthe MBE (Molecular Beam Epitaxy) 
methoda sputtering techniqueetc. in PVD. 

[0079]In thisthe vacuum CVD method using the pyrolysis of a mono silane (SiH 4 ) or a 
disilane (Si 2 H 6 ) is commonand the quality polycrystalline silicon film 206 can be formed. 
In a vacuum CVD methodtreatment temperature serves as polycrystal below 550 ** 
above amorphousness and 620 **. 

[0080]The plasma CVD method using the pyrolysis of the mono silane in the inside of 
plasma or a disilane is also used. If the treatment temperature of plasma CVD method 
adds hydrogen by a 300 ** gradea reaction will be promoted and an amorphous silicon 
film will be formed. And if inactive gas (heliumneonargonkryptona xenonradon) is 
addedplasma will be excited and a polycrystalline silicon film will be formed also with 
the same treatment temperature. 

[0081]** How to make it polycrystaHze and form the polycrystalline silicon film 206 



after forming an amorphous silicon film; use a solid phase grown method or the 
melting recrystallizing method. A solid phase grown method is a method of making it 
polycrystal-izing with a solid and obtaining a polycrystalline silicon filmby performing 
prolonged heat treatment around 20 hours to an amorphous silicon film before and 
behind 600 **. 

[0082]The melting recrystallizing method is the method of maintaining substrate 
temperature below at 600 **carrying out melting only of the surface of an amorphous 
silicon filmand attaining recrystallizationand there are a laser annealing method and 
the RTA (Rapid Thermal Annealing) method. The laser annealing method is the 
method of irradiating with and carrying out heat melting of the laser on the surface of 
an amorphous silicon film. The RTA method is the method of irradiating with and 
carrying out heat melting of the lamp light on the surface of an amorphous silicon film. 
[0083]The conventional polycrystalline silicon TFT was formed using an about 1000 
** hot process (called a high temperature process). A high temperature process 
follows LSI technology with sufficient technological backlog over many years. 
Thereforethe polycrystalline silicon TFT (called the elevated-temperature 
polycrystalline silicon TFT) formed by the high temperature process is excellent in an 
element characteristicreliabilityand reproducibility. Howeversince process temperature 
of a high temperature process is highsilica glass must be used for a transparent 
insulating substrate. Since silica glass becomes remarkably expensive with 
enlargement and also there is a limitation in enlargement at presentthe size of a 
transparent insulating substrate receives restriction. Thereforealthough it can fully be 
used as the object for viewfinders and the object for liquid crystal projectors of a 
video cameraas an object for accepting realityits panel size is too smallas for the 
panel size of the liquid crystal display module 2 which balances in costfor below 3 
type to becomeand to use. 

[0084]On the other handusing the process of the low temperature below 400 **since 
it can formthe amorphous silicon TFT can use usual glass for a transparent insulating 
substrate. Usual glass has only the heat-resistant temperature about 600 ** also with 
the high-heat-resistance glass (for example7059made from U.S. Corning Inc.) of silica 
glass marketed for LCD although there is about 1/of no restriction also in a size at a 
price of 10. 

[0085]Thenforming the polycrystalline silicon TFT using the process (called a low 
temperature process) of the low temperature below a 600 ** grade is called for so 
that usual glass (high-heat-resistance glass) can be used for a transparent insulating 
substrate. The polycrystalline silicon TFT formed by the low temperature process is 
called the low-temperature polycrystalline silicon TFT. 

[0086]Thereforein order to use high-heat-resistance glass for the transparent 
insulating substrate 201 and to provide cheaply LCD with big panel size (liquid crystal 
display module 2)** Adopt a low temperature process (as described abovea solid 
phase grown method or the melting recrystallizing method is used) at the time of 



«1 



formation of the polycrystalline silicon film 206and. ** What is necessary is just to 
adopt a low temperature process over the whole process of manufacture of the 
polycrystalline silicon TFT102103 also including the time of formation of the gate 
dielectric film 207and formation of the source region 210 and the drain area 209. 
[0087]This invention is not limited to the above-mentioned embodimentand may be 
carried out as follows. 

(1) Although shape was taken in the above-mentioned embodiment to the liquid 
crystal display module 2 which formed the shift register 15 of four seriestake shape 
to the liquid crystal display module which provided the shift register of one series or 
plural series (2eight seriesetc). 

[0088](2) Although the inverter circuit 19 was formed for every shift register SRSRm 
- and clock signal bar CK1 of the opposite phase was generated from clock signal 
CK1 of the non-inverter in the above-mentioned embodimentOne inverter circuit is 
provided to two or more shift registersclock signal bar CK1 of an opposite phase is 
generatedand it may be made to supply each shift register. That isas shown in 
drawing 4 (a)the inverter circuit 21 is formed every register block 20 which consists 
of two or more shift registers. And the inverter circuit 21 generates clock signal bar 
CK1 of an opposite phaseand each shift register of the block 20 is supplied. 
[0089]As shown in drawing 4 (b)the one inverter circuit 22 is provided and carried out 
to two or more register blocks 20 which constitute the shift register 1 5 of one series. 
Since there are many shift registers operated by clock signal Bar CK1 of the 
generated opposite phase at this timethe inverter circuit 22 is good to set up driving 
ability greatly compared with the inverter circuit 19 of the above-mentioned 
embodiment. 

[0090](3) Although the inverter circuit 19 is formed and clock signal Bar CK1 of the 
opposite phase was generated from clock signal CK1 of the non-inverter in the 
above-mentioned embodimentAs shown in drawing 5 the complementary signal 
generating circuit 30 which generates clock signal CK1 of a non-inverter and clock 
signal Bar CK1 of an opposite phase may be established in the X driver 13. And it is 
made for each shift register SR1 - the SRm to operate based on clock signal CK1 of 
a non-inverter and clock signal Bar CK1 of an opposite phase which were generated 
by the complementary signal generating circuit 30. 

[0091 ]The complementary signal generating circuit 30 comprises the input protection 
parts 31a and 31bthe inverting circuit unit 32and the noninverting circuit part 33. The 
input protection parts 31a and 31b are constituted by a diode and resistanceand are 
performing protection to ESD (ElectroStatic Discharge: electrostatic discharge) etc. 
against the clock signal CLK of a non-inverter. 

[0092]The inverting circuit unit 32 comprises the inverter circuits 32a and 32b which 
consist of a PMOS transistor and an NMOS transistorand NMOS transistor 32c. The 
noninverting circuit part 33 comprises the inverter circuits 33a and 33b which consist 
of a PMOS transistor and an NMOS transistorand NMOS transistor 33c. 



[0093]The inverter circuits 32a and 32b of the inverting circuit unit 32 are connected 
in paralleland the inverter circuits 33a and 33b of the noninverting circuit part 33 are 
connected in series. The sauce of NMOS transistors 32c and 33c is connected to the 
output terminal of both the circuit parts 32 and the inverter circuits 32b and 33b of 
33respectivelyand the drain of the N-channel metal oxide semiconductor transistors 
32c and 33c is connected to high potential side power source V DD respectively. The 
gate of NMOS transistor 32c of the inverting circuit unit 32 is connected to the 
output terminal of the inverter circuit 32a. The gate of NMOS transistor 33c of the 
noninverting circuit part 33 is connected to the input terminal of the inverter circuit 
33a. 

[0094]The complementary signal generating circuit 30 inputs the clock signal CLK of 
the non-inverter generated by the timing controller 4 of the driving circuit part 1 
shown in drawing 2 via the drive circuit 7. The clock signal CLK is outputted as clock 
signal CK1 in phase via the inverter circuits 33a and 33b of the noninverting circuit 
part 33. The clock signal CLK is outputted as clock signal bar CK1 of an opposite 
phase via the inverter circuits 32a and 32b of the inverting circuit unit 32. At this 
timeboth the circuit parts 32 and NMOS transistors 32c and 33c of 33 have 
compensated the delay by the inverter circuits 32a32b33aand 33b. 
[0095]By this compositionsince the delay of clock signal CK1 of a non-inverter and 
clock signal bar CK1 of an opposite phase can be doubleda circuit design can be made 
easy. Since driving ability can be enlarged with the buffer by the inverter circuits 
32a32b33aand 33bit is not necessary to provide an inverter circuit for every 
registerand the circuit area of the X driver 13 can be made small compared with the 
above-mentioned embodiment. 

[0096](4) According to the above-mentioned embodimentalthough shape was taken to 
the liquid crystal display module 2 of the driver integral typetake shape to the liquid 
crystal display module by the liquid crystal display module which is not a driver 
integral typefor exampleTABand COG. 

[0097](5) According to the above-mentioned embodimentalthough shape was taken to 
TFT-LCDtake shape to MIM-LCDSTN-LCDetc. using a diode. Shape is taken to 
simple matrix type LCD. 

[0098](6) According to the above-mentioned embodimentalthough shape was taken to 
the shift register 15 of the X driver 13take shape and carry out to the shift register of 
the Y driver 1 2. 

(7) Put TFT102103 on the amorphous silicon TFT instead of the polycrystalline silicon 
TFTand replace it with. 

[0099](8) Put low-temperature polycrystalline silicon TFT102103 on elevated- 
temperature polycrystalline silicon TFT102103and replace it with. 
(9) Put TFT102103 on TFT of structures (a reverse planar typea stagger typea 
reverse stagger typeetc.) other than a planar typeand replace it with. 
[0100](10) Apply to the liquid crystal display module which takes reflection type 



composition instead of the liquid crystal display module 2 which takes transmission 
type composition. As mentioned abovealthough each embodiment was 
describedtechnical ideas other than the claim which can be grasped from each 
embodiment are indicated with those effects below. 

[0101](b) A display in which said display module comprises a pixel cell array and a 
driver circuitand the display module is formed on one substrate in the display given in 
any 1 paragraph of the claims 78and 10. 

[01 02]If it does in this waythe display of a driver integral type can be obtained. In the 
display of a driver integral typesince the wire length of each wiring becomes shortit 
can become possible to make wiring resistance and wiring capacity smalland image 
quality can be raised. 

[0103](**) A display in which said thin film transistor is formed in the above- 
mentioned (b) of a low temperature process in the display of a statement. If it does in 
this wayit becomes possible to use usual glass for a substrateand a display module 
can be enlarged. 
[0104] 

[Effect of the Invention] 

1]The driver circuit of the possible display of generating a complementary clock signal 
with few phase shifts can be provided. 

[0105]2]It can have a driver circuit of the display which can generate a 
complementary clock signal with few phase shiftsand the display which can make a 
circuit design easy using such a driver circuit can be provided. 
[0106]3]The driver circuit of a highly efficient display can be provided. 
4]A high definition display can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The partial circuit diagram of the driver circuit of one embodiment. 
[Drawing 2] The block circuit diagram of active matrix system LCD. 
[Drawing 3] The block circuit diagram of a liquid crystal display module. 
[Drawing 4] The circuit diagram showing the shift register of another embodiment. 
[Drawing 5] The circuit diagram of the complementary signal generating circuit of 
another embodiment. 

[Drawing 6] The outline sectional view of a liquid crystal display module. 
[Drawing 7] The partial circuit diagram of the conventional driver. 
[Drawing 8] The circuit diagram of a clocked inverter circuit. 
[Drawing 9] The circuit diagram of four shift registers. 
[Drawing 10] The wave form chart of the conventional clock signal. 
[Description of Notations] 



1 — Driving circuit part 

2 — Liquid crystal display module 

3 — Synchronizing separator circuit 

4 — Timing controller 

5 — Video signal processing circuit 

12 — Y driver (a vertical drive circuita gate driver) 

13 — X driver (a horizontal drive circuita data drivera drain driver) 

14Tiand Ti+1 — N-channel metal oxide semiconductor transistor as an analog switch 
15 — Shift register (shift registers group) 
19 — Inverter circuit 

101 — Circumference driving circuit part 
102103 — Polycrystalline silicon TFT 
206 — Polycrystalline silicon film 
SR1 - SRm — Shift register 

CK and CK1-CK4 — Clock signal of a non-inverter 

Bar CK and bar CK1 - bar CK4 — Clock signal of an opposite phase 

GC — Pixel cell 
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■30HJR-fe;uc«iy^T6nsBaBii«iH3CW>a<a-3T 

[0005] 7 , ^^-f^7h'J«>^X*SCW:Hil6KBiiR 
?<3DStMCJ:y, h^>v>X*§y OttTSD 
-KS! (2S?I) £lc*BISft*. h^v^S 

* xa<a& lcd $ leu? * £ t * <t ^ a 

T F TtffBl/'SftSo 

[0 0 0 6] 1217 It. 9—9 F^'frtO— SPIslSSET-fe 
oT> ^7 KL'V ? X^ 5 0©E]IKETS*o 5/7 h U5? 

5 1. 5 2M>/^-»5 3<h^6^J5KT*-tLT^ 

E18lC^-rcfc5lC. ^Qyf K'T 0S& 5 1 
It. JSm&QmM V DD <t i&WffiMWM V ssFtS leg 

m^nrcP^^^-i^Mos b^y-Jx^ (PMosh7 

y~j7.$) TP1 . TP2 <tN^^^.;UMOS h^Vv^X-Si 
(NMOS Yz>y s J7.*} TNI , TN2 tfrZffifiteftT 
fP7^ K-rvM'-^EISgS 1 (D A7W? A li P 
MOS h^Vv'X^TPKDy- hT&oTs A^SirfB 
l±NMOS h^>5>7.*TN1 ©y-h?S5. ^ LT* 
^P'^ K-rW<-^0K5 1 li, PMOS t^V^X 
2TP1 coy- I-ICL U^l/£Kf-5§\ NMOS h5>5/3. 
*TN1 ©y-hlCHU^/KDft^A^-r^i:. PMO 
S ^>v>'3.£TP2 iNMOS h^>v > 'X-9TN2 <hfrS 

LfcfS^UiJjfl-^-O U T £ LZliit)-? Z> <fc 5 o T 
[0 0 0 7] Hbv'X^ 5 0©tii^4s5?l±> 



hP-^A^S^Py^fl^CK, M'-CK;£A2j-r 
*<tx 5>7 hU5>'3.£ 5 Oli, A^Lfc**- hM°;U7s 
im^ S P tCg^l/>T NMOS h7>vX^ 5 A^y[z 

[0 0 0 8] 3W)*nv?fl»CK. /^C-CK^A^I^n-5 

[0 00 9] ^7T> ■?ny<7im^CK, M'-CKlCg^ 
TNMOS h^V5?7.$ 5 4 3bMlI^>lC$iJffll*n* 0 
fLT> *4>:j-VlC{M^*ftfcNMOS h^75>'7s*5 

[0 0 10] ifi^T-li, LCD/ftM/li&lT 

S£3RTH± 6 4 0X400 o tc*><Di$ 1280 

xi 024) o ft-^Tv MS-tyUco-feyHSroiglJDlciSu: 
T 1 TK^FWF^lcti^^l^-y-V^'J >^-r*fc46©N 
MOS h5>5/X£ 5 4 33j:tf->7 h U>>'X^ 5 0<DWl 
&&<HV. ^nteit^oT^Py^fl^CK, /\'-CK 

m 9 ic^fo 

[0 0 1 1 ] 9-5 K^<A'(D 1 %kW(D~s7 h Uv'X^ 
6 1 lCl±-?p-y?fl#CK1,M'-CK1*\ 2^?'J<Dv'^ h 
b-^'X^ 6 2 Kli? P y ^<1^-CK2, /K-CK2 t)\ 3 
0->7 h Uv'X^f 6 3 ICli^P y -^ffl^CK3,/\-CK3 
tf, 43S9U£D->7 h Uv'A^ 6 4 Icli-? P y ^fl^CK4, 
;\-CK4 3bMft^*tlTl.^ 0 =&^P«y?«^CK1,/^-CK 
1 ~CK4,/\"-CK4 It. ^-n^'m /8^S3&^itffl£D 
-?P'y?M?$oT, ^£D-? P y <7mmc&-3^T& 
z/7 \-lsz?X$6 1~6 4li, NMOSh7V-^6 
5~6 S*mtty*7WM?Z> a tfT^Nl^ 
^■t>7U V^-T^JSIj^iaiCtb^T 1 /8£DJHSi»(D'? 
P7 -?ff^CK1, A-CK1 ~CK4,/\'-CK4 tCj:UNMOS 

\-^y>>X^6 5~6 8^|git|-r*Ci:A^T*i.OT\ 
^•35(7)^ P •> <7£.J&\si&<Dffil&*ffimiZ-t Z Z. t *^T-* 

[0 0 12] 

[^^^Ldc^ii-rSiSM] iu5T", =&-?p<>-? 
«^CK1,/\"-CK1 ~CK4,/^-CK4 It. P/rS©lE («>J^. 

tfs v) -?mmzt\2>t"(5.yv'^y ho-^iz&vz. 

CK1 ~CK4,/^-CK4 li, &mM^)\/itWgh?Z><0\r:$im 



(4) 



&ffl¥-8-2 118 54 



tens. («jt«ri sv) iz L/^i/^jnttJSjnt^ 

01 0tC/Tx"Tcfe5lc v ?Py?fg#CK1 icttLTSS^ 

p^^ft^M-cKi <7){5ffi^rn^)J«^^^)o «fc. 

cDft^KJzoTIEtB^Py^fl^CKI ~CK4 ifflffi^P 
y*fl»/t-CK1 ~M-CK4 <35ffiffl^-rtl5Ji^ft ,4 « 

fek -?Py-?ft^CK2,M-CK2 ~CK4,/\"-CK4 [ZtS 
ItZiiLmO-ftllt. *ny*fl»CK1./f-CK1 trait? 

[0 0 13] ^(OTzisb. hUv>'X*6 1~6 4T' 

tets<D-mfc^py-i7fi^cKi,/<-cKi ~ck4,,k- 

[0 0 14] */c. V?P> hP-^T1±. 

Py?fg^CK1./*-CK1 ~CK4. M-CK4 ^^fig-T^SPg 
T\ -^<D^P y?{t#, #J*.tf?Py?«^A*-CK1 

[0 0 15] :*3P£li±fBP B m£^liS;*T£f;:46K£3- 

1 ] <ita-rncD'>^t^if <? □ y <7m^*£.s&?% z. t 

[0 0 16] 2] fiZfflTttOT^&^tBM^Py?*!^ 
[0 0 17] 3] g14gg^a^S<7)K^<MlHlK^}i 

4] mwnr&wf&m-%w&-?%o 

[0 0 18] 

[SM^»>*-r^rcA6<7)#s] him i (cBKa>ma 

P'V?{f^£Do^iEffiCD-?P'y?<l^W^^A^lL, * 

tDiEtgro-? p y ^ffl-f-ma-^^TJStaoD^ p y 

[0 0 19] m$iH2(cflBIB0)9BE!Blis iEffl<D*ny* 
flflMtAftU *<DIE*B©*Py*fI#U:S^Ti8»*§ 
<D9 a y 9 tott±&t K5-r/^B 
BrttOft < it 1 OJfcLtRW\ SUES'? h 
& ATjLfcIEffiO^Py^fi^*!:* ESSK 

<fc y ***nfcafflifl!>^ p y ^ft^ttcs^Tibf^r 

£ <fc 5 lc L fc £ <h =& t T 2>o 

[0 0 2 0] If5f?S3tcI3tB<Dl|B^li. HuiB-f>/<t— - £ 

u sjx* <t y ^p •> ^ticR^fec t -z^on £ 

T5o 



[0021] mmm4iz§&mo>mma. wt&'Ort-* 

Py?{a#£A7JU *cD<7av?m^£ltmm<0'?a 
y^ff^^LtbTJ-r^SSlHlKt. B5>JKlgfc*n 
fc-<>y\*— ^IslKiix Nf + *;l/MOS Y^yVT.Zt. 
frSflUSStt. iEfflCD^Py^^f^A^lU *<D?P 

y tm^tmtao? a y <7m^*±f& L&ti? s#J5$e 

y*fl»*A*U ^-tie^^PyJ'fl^icS^TA 

7J L/cT.*- h/\°;i/x^in;^eiiLTfuiB-y>^y 

[0 0 2 2] If 3?3S 6 lc|Big^)^(i. MIBSglHlSSi: 
y-T*- KifflEfi'i.h^SIIfiKS-n/cA 

p y ^n^A^-r 3 L/cci i^^osgt-r 

[0 0 2 3] IS5j<]S7(C|BiE<7)^li. ff?RJai~6tD 

a-s^^-rn*^ 1 mzmm<D&7rMw<D \r^-<im^ 
[0024] it ^js 8 iztm^mmt. nmm i \z\rn, 

^A7DL. ^(Dl^llflft^^S^TiEffiCD^Py^fi^ 

i?(7)-? 5 y ?m^*±m? z * << a >^*p > h p -=? 
msmmm^tfitotetrtut m T*m^* atd l. m 

IB^ -f = > y'P > h p - 5 J: *J £^n/c ^ -T ~ >^ 

ffl^A7JU ^©^^rav^f^ics^TATDLrc 

[0 0 2 5] W^9(ClBIEtD^li. ff^1~60 

Jsl^T. »I3«3*SH<D K^-r/tEWM*. >ttfi*>'J3 
>ffll«flglbJI <t r *3?Jg h 5 > iz J: T*gfiK* n 

[0026] isaasi o iciaie^Bsii, if 7 $/h 

tiff^cJS8 tc|Bii<DS^^BH:*it^T. tuIBS^^MO 
h 7 > IC <fe o T*SJ«* tl* C i ZZrCOmWi 1 1 
[0 0 2 7] '{tt-oT. mtmi lcE»©»WlCJ:*l«s 
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p y ?m ^<o=> %m&<r>'? a y <? m^<D^At> 

[0 0 2 8] if3<J12lc|BIEcDI|B^^J:n^ <fV/t- 

□ y <pm mzm^Tmm? p v om^tt&L?** 
•?• L7\ =&->7 hU5>X^tiv A7D LfcIE*g<7^ P y -7 

*fl»fcl=*3^TiMW So 

[0029] »*ii3icjs«<D^Kcfcntf\ 
-?ih]k«. w&n's? visV?.* & vti.%?uv 

P y ?fl#fr65S!*l<*>? p y *fl»j»£j«**i 

-So 

[0 0 3 0] H3?lS4ttiBK£D^ttJ:tHi\ 

tu *®-r>/t— s»0Ktt«fcyjE*aa)^ny^fi#^6 
asuo* p y siasns. 
[0031] m&ms \zKmtD9mtz ins, siai^ 

tltfCsH—. Nft*il/MOSh7V-^* 
ifrSfillSJn, iBH<D*ny*fl»*A73U 

*§fc<fctfiffiffl<D-7Py*fI^£A7jU tti6©^o» 

❖flwca-3i^TA7j Lfcx^- h/t/uxMBftCitL 

[0 0 3 2] fS5RJa6(cfBe<D^lE«fcn«s SKfl^ 
^BB®£ISs]tt&#5lEE]ttl;:& $f-f Kfctt 

<D A*l«lIBB*fl- LT^7 p y *fl»tfA*Sft*. 
[0 0 3 3] IS5|<J17 [cEtt(09Bn(zJ:ntf. &5%£EB 
tis «S*5>i-;U£^0Bffi£fl»S*J**ftTl/ k 
S» SEKiIUBSlUi, tf x*!!^* A* u zo^rxm 
mzm-3^fcmm9'-$ tJEfflcDt a y 

LfcIE*g©-7 P v ❖«^lcB^T3ttffl©^ P y 
[0 0 3 4] M$58liIBK4>89i(;:<I:n& »*flS7 

SB, ^^sv^yhp-^ trxstB^MHSiaBtf 

iSttStlTl/'So Isl^giiaBliv £7*114* A*J 
^>hn-7tt, ra»S»iatl2lBlc«J:y»lil*nfc^l»S 

iH*A*u *<Dmmm^izm-5^TiEft<D'? □ y * 



= > h p — 5it «fc y MJhfc^ -r c y<?m^* 

A73 U < 5 V^flHttcS^T A2) Lfc £7=* 

fl»*» satfix— * Ltb7D-r So 

[0 0 3 5] lt:3»S9U:E«fl>»Wca3l/'T» ^sft-> 

*#<raM&7J#KL\ ftoT. m«D K5-T/tB 
BfcKttBteTSCiitf?**. 

[0 0 3 6] 1M<J11 0 lCl3«©38Wfc3ol.'>T', ^ISeib 

->ya>M*B«iB£T*Blth^>5>**tt* 
BB*Btttt(cr«C^tfWtt(c4:U« 8ct&B£BB 
[0 0 3 7] 

jK®*iaBicfieoTittwrs= @2 it. *nmwM<DT 

?T-ry^ h 'J y ^ATaSCL C D©7D'y ^BBEIT 5 * 
So J 7 -77^ ^ HJ y -7 7.75it L C D li. SEBlHlBaJ 
1 <t^ H s H a^ J E-^^-;U2 <tA^«J5E^nT^So 
[0 0 3 8] KB)lH]Bg51 lcl±. l^l8i#gi[3B3, ^i' 
= V^3>hP-74, e^ffl^WBlHB 5 » 
B6fc<i:U : K^'r^lHlB7 ( SA^iSttenT^S, Bffi 
»fKt0B3li. ^gp^eA7jLfj:b;x^i^iiii^il# 
<t[HW«^<hlc^i|-rs„ •?■ LT, HffiftKBB 3 & 
5Jg|Lfciii^i^^e^«^SQS[HlB5'\. I^IWfi^ 
^•Si-< = V^'=l> hP-7 4"\ai7]-tSo 

[0039] ^-<~>-7P> hp- : 74«. mmm^* 
A73 l. ^o^ixBfi^tcs^t^T l c Dmm<Drc&>iz!& 

m%tiEt8<D<7 P y -?<1^CK1 ~CK4 , X^-h/^bXf 
#SP1 ~SP4 H<D£f -V-^i^&^figU K^-T^Ih] 
B 7 LZmAm*Vo.-)\> 2 ^liitlTZ J: ^ 
oTl^So 

[0 0 4 0] tfx^fl^5QSlH]B 5 H\ I^«H»HIh1B 3 
6^6ili^fl^^A7DL, ^Wili^fl^^ii^l-So * 
fc, ex^-ft^SQSlHlB 5 liv ^-T = >^'=l> hP-^ 

4^eai7j*nfc^'r5>"7 > fi#^A7D"rs„ ^lt> 
bi^ji^KisiHiB 5 ti, ^<Dttii Lrcm&m^*. a 

*fl»iSft«s? v*~ jl 2 ^aiTj-r So 

[0041] m^EB 6 ^.gpm;^ A73 L. EttB 

Ban rttD§i£iB3~5, 7, 8^, aassts'a- 

;b2K#g£®E:&£j&U SIh]B3~5, 7, 8 33* 
^JSSa^t S J a 2 ^\aj7^"T S cfc -5 tCJ&o Ti N S 0 

[0 0 4 2] jS B B B a^ J Ev > 'i-;U2t±§mft^A7J 
T'S^Tx K5-r^l=IB7, 8 it. ^-n^ftATD Lfcfl 

tc^JSi L ttiTJf S <fc 5 -a T^So 
[0 0 4 3] m3lt. jS B ia/T i x : Ev > '3.-^2CD^Py7 
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U-T 1 K SillElblsIB (Y 1 2fcJ:0 : 7jcJF 

iEttissg (x K^-m) 1 3j^s^6+it^5<, 
[0044] mm-ii)i'7 T is-< (wm&) i iica&jts 

US (y-hSMD Gl-Gnt*? 5 — (KUfViESg) 
D1~Dm (D1-Di,Di+1 —Dm) £: tfKH^tlTl^So ft. 
n.i.m So S^SE^Gni^x-^^Dnit 

nfftisi, *<DH3£^ttKii3SGc#ist+6ftT^ 

(5*— £ K^-T/t. KU-OK^-fM) 1 3KJfeg!£ 

n, n^rti^tfEPfin^ft^dK&oTi^c sinew 
K^-mi 2. 1 3\z&^Tffimmwiisfimi 01^1 

fiK*nn^c LT> SK7^/?1 2. 1 3<D5"5'> 

-ftSLCD?li, §i^G1— Gn, D1~Dm(7)iBi|t^5®< 

lefty, i!iM£A±;^3 
[0 0 4 5] PJ^-tzyl/GGi, PiSBiEl»^<hLT4>TF 
T1 02, >&P a -fe;H_C, MUbSSCS 6^6»ja*tl 
S= j££MGnlCf±TFT1 0 2 <*><$*- h tfjggg;*-;^ x 
--SiJS^DmDmlCliT F T 1 0 2 <7> K b-f VtfStSii'flTV 
So ^LT, TFT1 0 2©V-XlCti, Mt/HC 

(DrnfrMm mmnM) tmsh^m. (.wm&msrcittt 

MBm) CS £tft&m*tlT^2><, ufflM-bil/LCi: 

raises ticcfey, f^iw»s?*ftfj$£*i 

S) KliffiffVcom ^En*P*tlTt^S, — 7Dx fifBASa 
CS Icfcl^T, T F T 1 0 2©V-7>t}$^nSfflijW 

d ojfcfi-fe/u l c ©ttSimfiiti, &?:£'33 *J £T^ilii!t 

-t;l/GClc3?fLTftilLfc®fii<i:^:oT^So ■?■ LI> 58 
b b b -b y 1/ L C <7)^?x«fiB £ WiitSfiS t <D F3 K I4i*ms* 

mm^nr^o ta, m^urncs ke^t, tfti 
o 2<Dv-x£&mznzm<DW.m<DE.ttm<ow.mi l t. 

[0 0 4 6] Z.<D£z>[Zffil$,Zfttzmm*l>MClz3S^ 
T. xt35$SGn3rIE1&JHc LTTFT 1 0 2 CD?- McIE 

mi^Enftp-rst. t f t 1 02 tftvt^So -rs 

£, x— ^DmKW&D^ti/cili&fl^T-, jftfl-b/ULC 

SiNIGn^ftmiElC LTTFT1 0 2 Q)f— V Icft^ff £ 
EpfiPTS.!:, TFTI 02 1$%"? £.1$. *J % ttn&Vr 



Lca>2EB*#£fku a^tfa^nso 

[0 0 4 7] ZZ.T\ iiiS-tr/l/GCfDittttt LTSg^t 
cole, #*&*#14<t«&!}$t4<»:#;&So 

Cfc<fctf*fK>§*CS ) KttLTP)rilCDiIHi!fi^«E£ 
iiCJ £ ttfTt^fr 5 <fc 1^5 j£?fcS. 
fS&ltttlcttLTg^ftSCQli, ft^Sa^? 

[0 0 4 8] MIA^«CS j^lBltStlTt^SWtts fl^ 
[0 0 4 9] Y K^'Cy^l 214. IgUbSKSPI 

t^*«^ (^- h«* =&£j6S&aGi~GiucErii)P-r 

So 

[0 0 5 0] X K-7-C/^1 314, N^-^U • +fV^'J 

^<d7 7 7 v p^'x-<^5 i i Attyxyftm?*^? h-u 

v'X^ 1 5 <hA^6ffifig*nr^S= >7 h bv'T.^ 1 5 

l~ls-JX$miZlt?av<7m^Ul1 ~CK4 txz- h/\° 
;UX{1-^SP1 ~SP4 jb^ft^ftATD^FtT.So ?LT> -> 
7 h l/^X^ 1 514. A7DLfc?n'y^«^CK1 ~CK4 
£X$- h/\°;UXff#SP1 ~SP4 tlcS^Tiftf^U 
7'^-P'7"X-<-y5 l 1 4£#;/:t7$Wr3J:-5U:ftoT 

[0051] iEiftin^ 1 oK^-r^THttsj^stf^* 

1 5lC<toT^->lc$iJ^5-nfc7'^-P-7"7.'r-y5 1 1 
4 LTSx- 5J^D1~DmlcEnJjP7*-n-5„ 
[0 0 5 2] 1 OCD^CD->7 hU5^X5>fftt« ">U- 
XlCjgigg*tLfc^ro->7 hbv-'X^SRI - SRi, SRi+1 
-SRm ) KJcUfflfiKSTtlTl^So f^. <to3 0^8t© 

[0 0 5 3] 0114, X K^1'/\"1 3<D— 9!l2l^0TS 
oTs ->7 hUv>'X^SRi, SRi+1 *>J:LF7'^-P'^7.'1' v 
¥1 4 5Mt5Nf t^/l/MOS h : 5>v ? 7 1 -5tTi,Ti + 

1 <D\2mMT°&2>o h[s~JX$SM, SRi+1 li, 
tl ; ?'tl2O0[)'?P y'7 K-fV/«-*HBl 6, 17L 

2 0<ZX>M-$[£jSg1 8, 1 9<t6 x 5«fig*nTl'» 
S„ S^P'^ KWM-^lslSSI 6. 1 714, fit*<!: 
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mffl^ E]8lc^T<£5KPMOS h^Vv'A-J'TPI , 
TP2 , NMOS l-^VvASTNl , TN2 lc«fe f*ifiK*tl 
Tl N S» 

[0 0 5 4] i/7 hUS>A*SRi ^rfiJSTS P y K 
-OA— *H]Sg1 6<DA^)4ffi?tt. h Uv>A 

*SRi-1 Kjg^3rft. 7.-?- h/\°;UX«^-SP1 £A2)L 

1 KSNRStlTVS. -TV/*-* EMM 8<DJi57J 

ilJtl, ^-tD^Py^ KOA-^IslSM 7cDtB^ 
Ttt-O/t— *HiM 8 0X\7]^K&^;*tlTl>S„ 
[0 0 5 5] §->^ h U^A^SRi,SRi+1 ©-f>/{— $ 
EWM 9lctt, jE4B4)?ay?ireCK1 #A*J**iTl^ 

s» *lt. -oa-^eism 9i±, lEtKD^py^i 

^CK1 *E£LfcjBtl4>?n9?flre/f-CK1 ££fiB 
U ?Py<7 hW/^->0Bl 6, 1 7*\tt*ir*J: 
•pK&^Tl^So 

[0 0 5 6] •?• LT> S S7 hUS?A£SRi <73-7Py7K 
«ry/t- 5*E]SM eroA^Ss^A^Py^ K-fVA- 
*ls]SM 7CDAft^?BKt±IEffltf)y-Py'7{t^CK1 # 
A7J£ftS„ -7Py7 K-f >A-$E]SM 6<DX 

IMfr B i * a y * K-f >/ f — * 1 7 (DAlJm^A 
(cBffiffia? P y ^ffl^A-CKI fl)^P7 -7«^#A*l 

[0 0 5 7] — 15. i/y hLxv>'X^SRi+1 ©7P7^K 
-<>A-$Ih]SM 6 03 ATDSss? B «!: ^7 P >y ^ K-f >A- 
20SM 7©A73Sffi?AtCl±iEt@a)^Py^fi^CK1 
A71^ni.„ £fc, ^P'^ K«f >A— S*0SM 6<DA 
^fAt^P-^K-rV/^Sffil 7a)A7D^ : ?B 
Ktti£ffl<Dy- P y -7«^A-CK1 co-7 P •> <?mmfXti 

[0 0 5 8] -r^to^v &->7 hUv>X*SRi,SRi+1 
^-n^tliEfflCD^Py^^CKI^ATDU ^OIE 
P y 7<1^CK1 ^6i£ffl0)^ P y y-ffl^A-CKI 
££fiTtSo «->7 hbv^X^SRi.SRi+l li, A73L/£ 
IEffl£>?Py7{t^CK1 <»:, ^fiEL/ciStKO^Py^ffl 
4fA-CK1 tlCg-^Tf&fEU A*- h-/\°;UAfl#SP 

[0 0 5 9] •?- LT« ->:7 hUv>A*SRi ti\ XtiLtc 
X-?-h/\°;UX«^SP1 =&7Py7 K-fV/f— *BM1 
7£«fctf-f VA-* 0SM 8 £<!: tic. N 

mos h7>v*A^Ti^^->ic*ijiair^)c rs<t^ t*f 

NMOS h^^A^Ti^ftLTx-^Di^fSiii'tl 

So 

[0 0 6 0] Sf-pT. hbS>' 3. -^SRi.SRi +1 K<fc 

U£m£ftSi£tl<7>?Py-Wl^A-CK1 li. iEtl©* 
Py7<l*fCK1 tCttLT, -T V/ \*— * ESS 1 9<7>#/ctt 

jiftsziiK&So caxvA-sigiM 9iz&zwtL 



lis ^5R<Di£*B£D^Py7fI^A-CK1 ~A-CK4 <DW 

[006 1] £/c, igfflCD^Py^fl^A-CKI \*4y 
A— 9(s|fM 9(Cj:vjitl, lEffiCD^Py-^ffl^CKI «fc 
VJK&C&littl*. fi£^T. S->7 hUi>'7x*SRi,SRi + 
1 <7)l£f+li* IEffl0)^Py^{i^CK1 totfLT'i>Ljlft 

sa»tt<D*nv*fl»A-cKi idtf-r^fiiifSH-^T-p 

[0 0 6 2] ffi, ^&m<»mv>*s7 h Ui>A$SR1 ~ 
SRm lCOL>T*>s EW»c-r>/^-*|g»1 9£fStt. IE 
t|<D<7 p >y ^fi^CKI fr<E>m.ffi<D* P y *{I^A-CK1 
«£AU M^Py^fl^CKI.A-CKI ICS^TNM 

os h^y'Jx^n^im^y^-y^m^^o 

&-y7 h Uv^X^SRI ~SRm ICfcL^Ts 
j£tgtf>-?Py^fi-§-A-CK1 iEffitD^P^^ft-^CK 

1 ic^LT-rv/^-^SKi 9ommrm.n%z.t\zrjL 

StoTx hU^A^SRI ~SRm iCfct^Tl^ltS 

So 

[0 0 6 3] *7c, fte^jgtco->7 h Uv-A-SfSRI ~SR 
m IC&l^Tt. -OA— ? 0^1 9lC<fcyas*g<D^Py 
-7fl^/WK2 ~A-CK4 *£.m?ZZ (hlCfe »J % 

So 

[0 0 6 4] Wlz, IBlbiaKaJI icis^TiSffltD^Py 
-7ff^/^-CK1 ~/^-CK4 *£.mt ZtctsbOym&ft^W 
ictSi^tt^iz. K^f 7 icfci^Tj&ffi©? p y 
^{1^/S-CKI ~/^'-CK4 KttLTU^U^&fT-pf;: 

A^T*So HlC^fc, lEtlOOPy^H^CKI ~CK4© 

;i/2'\'(Eji"rs©z r \ IBSjIhISSSU 

<rsc:<i:6 s T'*So 

[0065] d^cfedlC, ^H^Jf^lCctn^ J-XT© 

(DX K^'T/H 3(D->7hU^ 1 5£*8J5£T*:&v' 
"7 hUv^A-^SRI ~SRm [z^tl^ft'C yjK— 1 9 
^fBttSo ^->7 hb-^A-S'SRI ~SRm tcli, iEfflO)^ 
Py?{I^fCK1 (D^«$g-TSo ^U, ^-<D-<>/^- 
•^EKI 9lC*UIE*aO)-7Py^ff^CK1 
Py7fl^/^-CK1 ^fig-rSo 5/7 hUv>A£SR1 ~ 

SRm li, IEtB©-7Py7ffl^CK1 t. 3E.f8.Lrcm.iao>? 

Py "7fl^/^-CK1 tizm^TAtlLfcX?- h/\> 
XiM^SPI WJNMOS h^>v'A'S'Ti^V^-7*J 

[0 0 6 6] %<DteWi. JEfflO^Py^m-^CKI tc5>fr 
S53*fflOD7Py7ft-^A-CK1 ©ffiffifflin^'TV/^- 

Ui>A^SR1 ~SRm (DffimWiU&ffimizTZZt&T-l* 

So 
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[0 0 6 7] P-:/-JMt^M'-CK1 Z£.m?2> 

-OA— £[s]S&1 9£&->y hUv'X^SRI ~SRm Icfg 
ItSJ^lcLfc ^03iSS^ iEftlElSggP 1 ?n?Wfc<0<7 
□ •y?ft^M'-CK1 &£.f$.T2>fc1st><DE\&£. ft B B B S^ 

[0 0 6 8] £ZZT\ TFT1 0 2 <t LT> 
WE±KJt5J$£ftfc^*£ B V> 'J =l VH^SgBHlCffl^f;: 
TFT (JitTs ^i B a v"J3>TFTi^?) OPjgJgtf 

>ta&6ftTi^, 

[0 0 6 9] ^a B a->U=l>TFTli. BASIS' 'J =3 V 
*^^<kt^fU^*Sc ZOTzib. ^iSg B B B >"J=3>T 
B B H ->'jn>TFT^ffl^tlli; mmMi\sTL"C\ Ifcl* 

t-^<s ^©^jaicBHS^nT^^MiffiiEiJiiiiiSgei o 

1 (Y K5-f/t1 2, X 3) ScT 5 ^— St5 

±lc-<Mfrr*c£:?* F7-i'/ ( i-ftSLC Ditmzz. 

<htfT#£„ -T^fc-fe. 2. 1 3(73rtgpm 

?*«S J«f 5SMOSh7>->'^^ A -> U =1 > T 
FTT-JfM-r^o ^LT. H*-b;U7 7 U-T1 1 lt@BS5- 
n/=iS«|g»^i: LT0^*£ B V>y =l VT F T 1 0 2 

<ts =&K5^/n 2, i 3^«fiE-rs^ B B B ->u=]VT 

F T 1 0 3 t^l^l-X^T-ffjRE-rStoltTfeSo 
[0 0 7 0] £fc, ^ig B B B ->U=l>TFTt±^Ii!lSA^ 
* < SE®)tg^I^ia^fc46s ^JgA-> y =1 > T F T 1 03 

icj^tsk^mi 2, 1 3^*iBErn«; sk^-t 

M12, 1 3^igtttgtcf 5Sl<t3b^#Sc *-LT\ £■ 
K7^\*1 2, 1 3tfiS14tgH:&tU;f. LCD (ft AS 

5vE->*a-/U2) <DSiM^[R]±T*-)±SiI(i:A^T#^ 0 
[007 1] 061C. ^U-tiC^af^VTF 

^0)ft B B B a^ : Ev ? i-;l/2<DlSBSKff®^T. 06 
(a) izwm-HJl>Tls-< -\ 1 <75— 8MKISBrS£CT U El 
6 (b) ICWm-tllTls* 1 1 tSK7-CMl 2, 1 3 
i^F^^IBiSggC^rottSBSaiTS^U 16 (c) KSK 

7^/(12, 1 3 (DWttfia^-rc 

[0 0 7 2] 06 (a) iZ7TsT£olC ffittfat Z&m 
E*6f*Slfi2 0 1.2 0 2CDP,mc«:ftA#ft«*ft/cft 
B B B ji2 0 3 tfJf^S tlTt^„ 9<93feMkS4&2 0 1 iZit 

ft B B B -t 1 1/ l c ©s^s® 2 o 4 tfistt e ft, igB.8*e*ia 

*52 0 2lcliftA-fc:;l/L C OrtiiBfii 2 0 Stff&ltSft 
Tfc y v #®fil 2 0 4, 205 WrftAJI 203 £J*A,T* 

[0 0 7 3] jlB^I6!^StS2 0 1 lCj5ltSftAJi2 0 3 
fli J<0S® ic li* ^*£A -> >J □ V T F T 1 02 Otgf&Ji <h 
fc*£ISA5"J =)>flg2 0 6 tfffJ^ftTt^o &BA 



•>'ja>l2 0 6±Ktiy- hlft«IR2 0 7#JfM*ft 
TU5o y-h*fel*)g2 0 7±lcti. m&mn*ffil$,T 
hW®, 2 0 8 *M&&£tl7V%. £^a-> y 3 > 
K2 0 6Kti KU-f VM2 0 9fi*tfy-XlK2 1 

0 #ffM*ftT^*£A-> yn>TFT1 02 *gfi££ft 

[0 0 7 4] j2PS^#S*52 0 1 lCfelT^lSSS-> 'J =3 
>T F T 1 0 2 £mm?Z>$&M*. ^*£ B V>'J 3>T 
F T 1 0 2<D>fe$Lt.m§\zM— I*SK-nSB!)§«CS # 

jfM^ftTt^o MBbsacs <7)samfii2 1 1 t±^g 

B B B ->U3>I2 0 6 KJ&J^ftx ?gaV>'Ja>T F T 

1 0 2 0V- XpIisE2 1 0<tffiil*ftTl N ^o WffittM 

2 1 i±ict±i^m«sfli2 1 2mm^ti. mmwm2 1 
2±tciiffiift§acso}i>t[R]mfii2 i 3 *Hgjft$hTi* 

3„ f*k ^1*^2 1 2te?'- h*gaflS2 0 7(D5i*± 
tc*»A '7 i -hJ6iltl^2 0 7<!:[^-«fiBZ 5 l^-lSlJ:T 
ffJfi)6*ft-5o *fc, MlRjm®2 1 3(jy-htl2 0 8 
<hl^-*ft#TI3-I@KTJ&J$*ft3 0 »|pj«i2 1 3 

fcj^tfy- hii2o 8<Dttmwti&mm2 i 

*ft, *t|pjmfil2 1 3tS&Tftf- hW.m2 0 8<D±ltte 

mmm 2 1 a m*tiT^s. ^ B B B -> y □ vt f t 

1 0 2 J>J:tf*ilfr§«CS (0^®lcSP B 1il^fli2 1 5 6> 
M*tiTi>5„ y-x^feE2 1 o<t ¥[y<ymm.2 0 

9 <h ti^-tvfft. SP^^fll2 1 5lCffM*ftfc§=I> 
h^-;l/^LT. V-Xm«l2 1 6 4:7 s — r S^Dm 
KU-T>m®2 1 7 HztZm-ZtlT^Zo K 
U-f>mfiB2 1 7 3oJ:t;V-XmfiB2 1 6ZStST/W 

x<D£mizmmm2 1 8*^^ftT^-5o v-xmm 

2 1 6l±i^^2 1 8lCHM*ftfc=l>"?'7 
^•LTS^m^2 0 4<!:glg§*ftTt^= FW> 
MM2 1 7j3<fcO : V-7.mfii2 1 6<D«H<t LTlt— j}S 
ICT'^I/S^^fflt^ft. S^mfi82 0 4<DtiW£ LT 

fiStC I TO (Indium Tin Oxide) ^ffll^tlS. * 
fc. §UfiS2 0 4, 2 1 7. 2 1 8C0ffMlCti— mcX 

[0075] dtDj:5ic. v-x^isit2 1 otmfj<m.m 

2 0 4i^V-7.mfil2 1 6^i>LTJ$ii§!*ftTL^<7) 

li. y— 7.^JsE2 1 0iS^ffifii2 0 4 4:<D^--5u'^ 

1 6* S M<£. ^ B B B ->y=J>^2 0 6A^6fig*y-7. 

^2 1 ot i t o^<E>m?>m^'mm2 0 4 ttmmm 
mstiZo "totem. y-xnis£2i otS/Tvm«B2o 

4 <h co^sx p J: o T/ * > K*> y ^"Mlc <t ^ x 
?#SftJS:<&£c y-X^feE2 1 0tS?vm«B2 0 4<t 

lcEpfiP*ftrcPi^fl^^iii^-b;i/6C'ME5t(c«*a ! $ft 

[0 0 7 6] 06 (b) Ul;jVr<fcdlC, jgB^*fei^StS2 

0 i±iztemmm2 1 s^LTma^Gn^/cii^— ^ 
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mfctmm2 1 s^ja^tiTi^s. *&$sjg2 1 8±ic 
itmm-tiVTiy-c 1 1 iintaHc, j&PbJI 203. «an 

[0077] 06 (c) iztht^oiz. mwi&MSfa2 

0 1 tcfctt^&JlJf 2 0 3ffliJ<Da®lcli, =& K5-f/t1 
2, 1 3 5I«t57l/-tI©#gS-> U □ >T F T 

1 0 3*WniL^„ £IS*5"J 3VT F T 1 0 3 
it. $it£&zs 'J3VTFT1 02 Of^fiEi:|5lB#lC[iJ-X 
igKTffMS-ftTl^o ffi> ^ B B a->U=3>TFT1 0 
3 ^«fig-r«SgP**lCO^Tti^ B H a>' 'J3VTFT 1 
0 2t|i)-^^LTfe^o &$£ik-> , J^>TFT 1 
0 3£^trxM-<XO£Etd&S1^2 1 8#JT5J5£7tftT 
i/»3„ *6*iJ§2 1 8±lcliS^-t;U7 7 H / 1 1 ilsMf 
fc. j&HJf 2 0 3, ftji«E2 o 5, ^Jfea»fi2 0 
2^JfM*tlTL^„ 

[0 0 7 8] <t£3T\ SflgaV^'JllVTFTI 0 

2, 1 0 3(Dmw]mttj:^^ B -yij^>m2 0 6(om 
®#iisr B -> 'javi2 0 6 zmmBft? ;cvd 

;£*fcliP VD;^fflU5„ C VD^lCli^JEC VD 
^ ;j£EECVD;£, 77X7CVDS, ftlbSCVDSS 
&<»:#;&£o Sfc. P VD&Kli^*5£. EB (Electr 
on Beam ) M<f5£. MBE (Molecular Beam Epitaxy) 

[0 0 7 9] ZKD^Tit. ^y-^-^V (S i H4 ) £fc 
It'J^^y (S i2 H 6 ) (OmftMmmt V 

aK#550 "CJ-XTT'li^HSx 620 •CJM±TW:«SJlt 
[0 0 8 0] Sfc. ^X^^T'O^y-^^VSfcli-^ 
£o X5X?C V D>£cD$a3;£Jtli300 °CIST\ *iSI 

[oo8i] ®^ a B a «-> y ^ >h*m L^«ic»ieA 
<k*-&T*isa->y 3^12 0 6*mi&TzJ5 : £ ; 

#*K$"J □ VHUC600 °CSu^T'20^F^M^«^© 
MI^t? £ tic «fc y % @tt©££T^ B B B <b*-t±T 
£$S B B B -> y p >^if 5^7-^5= 
[0082] jgjgkfMMbasi** lESftv' 'J p >n<oa 
BB*ew-*jWH* tfTPPSalfb^EI y 6gt5Sjg£6o 

0 °CJ-XTlC«O^T^yv U— f 7 , --;l/^RT A 
(Rapid Thermal Annealing ) >£tf&%o b— *fT— — 
limit. 'J 3 >^05aSlc «f *8RM LTJ)D 



[0083] $£3fc<D UUVTFTit lOOCCS 
StOSSOXS (jgSXP-fe7<hP¥tfft£) ^«oTi 

L S I Sfig^SgliLTctCDT&^o 

tt>. aSXp-bXf jfM*n/i:#s^ B B B ->y =i>t f t 

(jSs^iii/ypvTFTtPftin^) it. m=?m 

14. {IH14, PfSlttKIItiTl^o LfrU iSSXP-tz 
7. l± Xp -b 7;£Jt l^fc A&, SBJ^S*5lc 

IL< ^(Ht^SilcilffifDi C 3*§!Hbtclil® y & 

46. =17. hWtcm^3JS B B B a^ : Ev >, 3.-;l/2O/\ 0 ^;U-y- 
-<Xl±3SJ.XT«t«:y. t'f :r ^-*^^CDfcf3.-7 7"f > 
Xffi A 7a x * * ffl <!: L T it +ft iz&m T* * * fc 

[0 0 8 4] —15. ^B B aS->yP>TFTli, 400 "OX 

^^^X^VIO^ffitST^lCtSiJRg^^Av L C 
DffllC7UI5*tlTt^^WISi«^7 (e>Jxl^ JKSCorn 
ing \nc.W<D <"7059j ) T"t>600 "CgSWMift^JS 

[0085] -^cit-. mwt&msmzm'mojD^x (js 

600 "CS^J-XTCOfgScDIg ag>SXP-tr7tP¥«'tl 
•b7THM*nfc^ B B B -> y P > T F T lifgS#^ B B a-> 

y p>t f TtmstiZo 

[0086] fitoT, ^*fei»s452 o 1 icratawf? 
x^ffl^TM^/u-y-^x©^*^ lcd (ssfta^t s; 

2 0 6£0ff$fi£^cfg;SXP4zX (S(iIBL/cJ:5lc. Slffl 
J5£fi2J*fc(iSSSSiie B B B ^ba^ffl^^) ^SfflTStft 
tC. ®f- r-Sfe^l^2 0 7©JBfig^V-7®S2 1 0 
fc<fctf KK>««2 0 9<D^B#^t,#t,-#Sg B B B ->y 
□ VTFT1 02, 1 03 OiSiiiW^Iglcaio T^gS 
7P -b X^fijfflT ttli' =fc U\ 

[0 0 8 7] at. *&wit±fcntmmzmmzixz*> 

( 1 ) ±IBHS6m«STHi, 4^iJ<D->7 h Uv'X-? 1 5 
^iSttfcJS B B B a^ : Ev''ii.-;U2lcRWbL/i:6\ 1 &5'J 
^/ittmSJl^J (2, 8l^f'J^) <D s syY-U*J7.Z*WL 

ittcT&^mTrs'E-jiL-Mzmmfr^o 
[0088] (2) ixsmmmmx-it. s->7 h u-^ 

•SJSR1 ~SRm miZ<<yi%-$m'S&1 9^ltTIEffi©^ 
P^^ft^CKI *-6)ffiffl©-7P^^«^M-CK1 
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Ltzt\ m&<D~/7 I- U5>X*fc:#LT 1 OO-f 
^ESS^fSttTiSffltD^Py^fi^M-CKI *£rtU 

"5. H4 (a) lc^-TJ:3l^ ffi»fl)->7H/-^$J: 
t)S5l/i>X$7'P7^2 OSlC-OM— $»IU8&2 1 £ 
Slt^o LTx *©-r>/*— i £[°]Sg2 1 iCfcUffifflO) 
-?P'>^fl#/^-CK1 t£AU ?'P7^2 0(D§->7 

[0 0 8 9] £fes ®4 (b) (CctTJ^K. 1^iJ(D 

■>7h i/->*x$ i 5 *mmt z>mkv> \s s j** ?p » -7 

2 0 left LT 1 OCO-f' f— $ 0S& 2 2 ^tgltTHSS-r 

Z\V>t=£. £j$Lfcj£$l<Z)^P-:/<7<i#M'-CK1 K 

ass 2 2 i* % ±tinmm<D z m&i 9izit< 
[0090] (3) ±ESiJBBt8Ttt» -rv/t-*E«i 

l9*Rtt % iEtaco-? p -y ^W&CKlfr Sffitl®? p y -7 
<f^M-CK1 ^fiET^ctd^LfcA^ EI5lC/Xx-rJ:-5 
iEffico^P^^ffi^CKI tffitgcD^P^fi^K- 
CK1 <fc££j5rr5ffl*flt^£jSlH]S&3 0?X K7^/?1 
SUlfgttT'txfcIA, t LTs S->7 hUv-'7>^SR1 ~SR 
m ti. ffiffi«^JiE[H]I^3 0lcJ:y^*t 1 /- cI Effi©^ 

P->-7ffl^CK1 iij&ffl^Py^fl^M'-CKI £lcm-3 

[009 1] fflfflfl^figls]^ 3 0 It. A73«SgB 3 1 
a. 3 1 biSteS!KaJ3 2<»:#5i£l£]SSa53 3<hfr6 
WdWFtlTC*'*. A*HSSg|i3 1a, 3 1 bit. 

- ^is^zfi&mz^. y m/***u ie$b<o<7p y tm^tL 

K lotfLTESD (Electrostatic Discharge : 

sat) mizm-fzom&'uiT^Zo 

[0092] J5$£ls]S&gP3 2it. PMOSh77-7X$ 
<tNMOS h^>z/X? £fr£>1Z2><< 7/\-$lsl»3 2 
a, 32bL NMOS l-^ V5>A£ 3 2 c <hfr6tiJ& 
*nrt^c ^£$E0S8SP 3 3 W\ PMOSh7>77 
•JJtNMOS h^>^*t^63S:*-f>/«— - £ls]S83 

3 a, 33bi, N MO S h^>v f 7.-$i 3 3 c ^Ai^tS 

[0 0 9 3] J5&|H]Sgg|53 2©-f>/^— : £Ie]S&3 2 a, 
3 2 b teti.mO&m-£tls ^SSIh3^|5 3 3£>f >M- 
$|E]Sg3 3 a, 3 3 b itB.VilZ&m2 tlTl>5. MOK 
§|33 2, 3 30)-f7/\*-^lHl83 2b, 3 3 b£>aj7D4ss 
^KIJNMOS \~^>-y'X$3 2 c, 3 3cOV-^ 
*nf , *lffitt*n» Nft*«/MOSh777'7^3 2 
c, 3 3 CO KU'Vti^ffifitfJIliJiVDD^^^tl^ 
RStlTl^*. £fcs SlnlHlKnP 3 2CNMOS 1-77 
v»'*$ 3 2 c©y- Mif>/\*— ?Ih1SS3 2 a ©aiTDfiffi 
?fc»«E*ft7V*. #J5fn0SggB 3 3©NMOSh7 
>:73.$ 3 3c©y- hli-f 3 3 a<DA7D 

[0094] mmm^±i$.\s\& 3 0 m 2 ic^-r en 



ESgSM <D£Y = ><7=IV h P-^ 4 K 

P -y^fi^CLK ^^^y^\S&7^n-LTAtl 
t5„ ^<D-7P^"7fl^CLK li, #£&[H]Sg£|5 3 3<D-f 
>M'-$[2]SS3 3 a, 3 3 b^LTIHfflO-7P<y7{I 
^CK1 <h LTHiTD* tlSo S/c. -7P-y-7«^CLK it. 
Sf£0S8gC3 2<D'OlK— ?0K3 2 a, 3 2b^L 
TiSMKD^nv^flW/WKI <h LTttiTJ^tlSo 
<h*\ RlalEgSP 3 2 , 3 30)NMOSh7777^3 2 
C 33cli, -<>/<-^lE]iK3 2 a, 3 2 b, 3 3 
a, 3 3 blcisatifcaMBLTf*. 
[0 0 9 5] ZCOmmz^V. iEfflCD^P-y^ft^CKI 
i3*ffi©^p.y-7ft-^/^-CK1 i©x-f H'^bltS 

£tc. f>M'-*lH]Sg3 2 a, 3 2 b, 3 3 a, 
3 3 blcJ:Sy<>y77'^J;U|g»tg7D^A*<-rsc:<k 

[0096] (4) ±§mmmmTit. p^-r/t—tom 
(Dfeikm^~s3.-)i'2izmMkLtct3\ K5-r/^— 

STHi^:L^ B B B a^ ; E> > '3.-/k «3j7l«'TABs COG 
tc J; ^ JSSa^'E V s —J I4C* Wbf ^5, 

[0097] (5) ±B^mmmm-cit. tft-lcd 

STN-LCDStIMf5„ */c. 

[0098] (6) ±immm?it. xh7^<i3 

«75->7 h \s-/7.Z 1 5lC*WkLfcA\ Y K^fMl 2 

(7) TFT 1 0 2, 1 0 3^ ^ a V>'Ja>TFT 

< ^ a a a 17 U Zl V T F T lCB#^X^o 
[0099] (8) ffiS^ B V> l JP7TFT10 2, 
1 0 3 S;S^a B B -> i)a7TFT1 0 2, 1 0 3 iZ 

(9) TFT 1 0 2, 1 0 3^ ^U-T-SJ-X^^ji 
(ffi7L/-ti, 7s^«m j34X^^S^^) ©TFT 
izWL^ttz.&o 

[0100] do) m&mffif&z t z> m^mm* *j d. 
-n 2 zH±& < . mmmmm^t s&hsi^ib -iv 
izmmtZo j-x±v zmmBmiz^TtHBRLtcbK % 

[oioi] (-<) it^7, 8, i o^-p-soD^-rn 

*M mzim.<nWr<£M\z-&^T . MIB^ : E->'a-;U 

[0102] z\(n a oiz-$-t\it. K5-r/«— (*s?<7)S^ 
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[0 10 3] (□) ±!S (-<) tclBigcoa^ilgtcfe^ 
[0 10 4] 

[0 10 5] 2) ■fwffl-rnro^l^fflffi^P'y^fl^ 

[0106] 3) iaim&ii^l£g<D K^-< Assault 

[01] -||J^«<0 K^M|s]&<D— g|5|I]Sg0o 
[02] T^T*?^ h U ? 3.7d it L CD®7Q7^ 

[03] &a B BS^v ? ;i.-/U<z>?p-y?lH]Sg0 o 

[04] SiJ(DHMff^cD->7 hUv'X^^-risIiSElo 
[|H5] S"J<7)l|]!igH?«S^tSffifl^^[H]iK<7)lH]IKa 



[06] jS B B B a^ ; Ev > n.-;UiDttlSSBf®lllo 
[07] &3fcC7) K^-rM'CD-SP[E]Sg0„ 

[08] ^D7^ K-rv/t- s^sssoihis^, 
[09] 4^©->7 huv^oiasm, 

[010] ££5fcc7)-57 p -y ?f**§-<D;"&ff?0o 
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